Cold-light boxes such as those used for visualizing radiographs (two) Petri dishes, plastic, 9-cm diameter METHOD 1. Prepare plates:
i. Prepare a 1% agarose solution in water. Boil.
ii. Add fructose (1 M final) 10 min after boiling.
iii. Pour a thin layer into the Petri dishes, and let cool.
iv. Also prepare plates with agarose only.
For a sample size of one, prepare 20 fructose-containing plates (10 for each of the reciprocally trained larvae; see below) and 22 agarose-only plates (10 each for training, 1 each for testing), as fresh plates must be used for every trial.
Prepare shielding devices:
i. For training: Prepare light box shields for light and heat by covering one of the light boxes with black cardboard shielded from below by aluminum foil to prevent heating up of the cardboard. ii. For testing: Prepare an X-mask made of foil/cardboard so as to shield two opposing quadrants of the Petri dish, allowing light through the other two quadrants (see Fig. 1 ). 3. Using a fine brush, collect 90-115-h larvae from a food bottle, and gently wash them with tap water. 4. For training, ensure that the room is dark, with the only light coming from the noncovered light box. Below, a sample training regimen is detailed in which larvae associate light with reward and are placed in the dark without reward (light+/dark):
i. Place a larva on a fructose plate.
ii. Set the plate on the noncovered light box for 1 min.
iii. Transfer the larva from the fructose plate onto a fresh plate with agarose only, and place it on the covered light box. iv. Repeat Steps 4.i-iii 10 times.
For testing:
i. Put the X-mask onto the noncovered light box. ii. Transfer the trained larva to test plates that contain agarose only, and place them onto the X-mask of the light box. iii. Score the position of the larva every 10 sec for 5 min, as in light or dark.
6. Calculate a first preference value as PREF1 = [(counts in light) -(counts in dark)]/(total counts). 7. Perform the reciprocal experiment (light/dark+) following Steps 1-5 and using another larva and fresh plates. Calculate a second preference value as PREF2 = [(counts in light) -(counts in dark)]/(total counts). 8. Calculate a learning index (LI) as LI = (PREF1 -PREF2)/2, and analyze the data with nonparametric statistics. 9. Perform the experiment for both reciprocal regimens following Steps 1-6 and using the respective other sequence of trials (i.e., dark/light+ and dark+/light, respectively).
DISCUSSION
The duration of the training trials may also be 3 min (Kaun et al. 2007 ). The experiment may be multiplexed by training a group of larvae, but testing them individually, if multiple light boxes are available for testing, or by performing the tests in smaller diameter Petri dishes using 0.5 × 0.5-cm checkerboard masks. Whether a mass version of the assay is feasible and whether aversive learning may be uncovered by performing the test in the presence of an aversive reinforcer (as has been shown for olfactory learning [Gerber and Hendel 2006 ]) remain to be tested.
